postoperative pain, 18, 19 and chronic pain conditions 20, 21 are 3 clinical problems pertinent to anesthesia practice and yet cannot be adequately treated owing to the ineffective or only partially effective pharmacological interventions. Unsuccessful conventional treatments for these clinical entities have caused significant financial burden, health care cost, and patient dissatisfaction. As a result, acupuncture has been investigated as a treatment or a complementary treatment for these 3 clinical entities.
To validate acupuncture efficacy, multiple sham techniques and placebo instruments have been developed and are used in clinical trials and experimental conditions. These techniques and instruments are thought to control the "nonspecific" effect of acupuncture and are broadly termed "sham" or "placebo" acupuncture in the literature. Sham acupuncture is defined as an intervention, which mimics the sensation of acupuncture stimulation; however, it is thought to lack the analgesic and antiemetic effects of acupuncture. In both clinical and experimental trials, sham acupuncture can be classified based on whether the intervention penetrates the skin. Penetrating shams (minimal acupuncture) involve shallow insertion of acupuncture needles into actual acupuncture points with minimal stimulation or into sham point stimulation (applying same needling techniques but in areas where there is no documentation of acupuncture points or meridians). Nonpenetrating shams have also been developed, and these can either be sensorial sham (applying a toothpick or a filament on the skin surface of acupuncture points simulating needle sensations), or visual sham (applying placebo needles [e.g., Streitberger needle] that visually shorten when pressed onto the skin).
Using the above "controlling" techniques, acupuncture has been validated in various clinical trials. Thus far, the strongest evidence supporting acupuncture efficacy is pericardium-6 (PC-6) acupoint stimulation for PONV prophylaxis. The PC-6 acupoint Neiguan, translated as "inner gate," is commonly used to treat nausea and vomiting in traditional Chinese medicine. 1, 5 This acupoint is located 5 cm proximal from the wrist between the palmaris longus and flexor carpi radialis. A meta-analysis 22 has demonstrated the efficacy of PC-6 for the treatment of PONV in shamcontrolled trials. Subsequently, a Cochrane Database article in 2004 23 showed that acupuncture stimulation at PC-6 is superior to pooled antiemetic prophylaxis in preventing nausea. An updated Cochrane review 24 surveyed 40 clinical trials (a total of 4858 participants) and found that compared with sham treatment, PC-6 acupoint stimulation is as effective as conventional antiemetics (e.g., droperidol, 25 ondansetron, 26 and others). 27 PC-6 acupuncture can also complement antiemetics in reducing PONV. More importantly, the side effects associated with PC-6 acupoint stimulation were minor and self-limiting. 24 Although the number needed to treat (NNT) for PONV with acupuncture ranged from 34 to 5 patients, this is similar to NNT for conventional antiemetics. For example, the NNT for nausea for IV droperidol 0.5 to 0.75 mg is 4.8 (95% confidence interval [CI], 3.0-12) and for vomiting is 10 (95% CI, 4.6 to −51). 28 Similarly, metoclopramide 10 mg IV, a commonly used drug to prevent nausea and vomiting in the perioperative period, has an NNT of 30. 29 Direct comparison between acupuncture and IV ondansetron reveals that the NNT for nausea (0-6 hours) is 4 (95% CI, 2.0-11.4) vs 5 (95% CI, 2.3-120.6), respectively, and for vomiting (0-6 hours) the NNT is 6 (95% CI, 3.0-84.7) vs 5 (2.9-21.0), respectively. 30 Comparing acupuncture versus IV ondansetron, the NNT for nausea (0-24 hours) is 20 (95% CI, 3.7 to −5.8) vs 27(95% CI, 3.9 to −5.5) respectively, and the NNT for vomiting (0-24 hours) is 18 (95% CI, 3.7 to −6.4) vs 9 (95% CI, 3.1 to -11.2). 30 Acupuncture has also been investigated as an adjunct for acute postoperative pain and various chronic pain conditions. A recent review article 31 included 15 randomized controlled trials that compared acupuncture with sham controls in managing postoperative pain. The investigators found that patients in the acupuncture group required less cumulative opioid consumption (the average cumulative opioid consumption was −3.14 mg [95% CI, −5.15 to −1.14], −8.33 mg [95% CI, −1.06 to −5.61], and −9.14 mg [95% CI, −16.07 to −2.22] at 8, 24, and 72 hours, respectively). As a result, acupuncture-treated patients had a lower incidence of opioid-related side effects, such as nausea (risk ratio [RR]: 0.67; 95% CI, 0.53-0.86), dizziness (RR: 0.65; 95% CI, 0.52-0.81), sedation (RR: 0.78; 95% CI, 0.61-0.99), pruritus (RR: 0.75; 95% CI, 0.59-0.96), and urinary retention (RR: 0.29; 95% CI, 0.12-0.74), as compared with sham control groups. 31 Acupuncture analgesia also has been investigated as a treatment for chronic pain conditions. Another systematic review with 31 randomized controlled trials found that acupuncture may have a specific analgesic effect in treating chronic headache patients because the combined response rate in the acupuncture group was significantly higher compared with sham acupuncture either at the early (8 weeks 32 A recent individual patient meta-analysis of 29 randomized control trials with 17,922 patients indicated that acupuncture was statistically superior to control for all analysis (P < 0.001). 33 In this report, effect sizes between acupuncture and sham were 0.37, 0.26, and 0.15 for musculoskeletal pain, osteoarthritis (OA), and chronic headache, respectively. 33 These significant differences between true and sham acupuncture indicate that acupuncture is more effective than placebo. The authors concluded that acupuncture is effective for the treatment of chronic pain and is therefore a reasonable treatment option. 33 Colquhoun and Novella 4 commented that real acupuncture was better than sham; however, by a small amount that lacked any clinical significance. 4 While there is ongoing debate regarding the specific analgesic effect of acupuncture, the effect sizes reported are on par with standard accepted pharmacologic therapy for chronic pain. For example, a meta-analysis of 23 trials (10,845 patients) estimated that the analgesic efficacy of nonsteroidal anti-inflammatory drugs, including cyclooxygenase-2 inhibitors, in osteoarthritic knee pain was 1.01 cm (95% CI, 0.74-1.28) on a 10 cm visual analog scale, just 15.6% better than placebo. 34 Thus, the effect size of nonsteroidal anti-inflammatory drugs versus placebo for pain reduction is similar to real acupuncture versus sham acupuncture in reduction of pain in OA knee pain patients. These data highlight the comparable effect sizes of acupuncture and conventional pharmacologic treatments for knee OA. Another aspect of therapeutic intervention that is as important, if not more so, is the potential to cause harm or adverse effects as a result of treatment. There is significant harm and the potential for even death caused by conventional medications leading to the withdrawal of some medications from use by regulatory authorities over the years. 35, 36 This is in sharp contrast to the safety record of acupuncture performed by trained acupuncturists. [37] [38] [39] Furthermore, epidemiologists have evaluated the cost effectiveness of acupuncture in the management of various chronic pain conditions. [40] [41] [42] [43] Acupuncture was found to improve health-related quality of life at a small additional cost and was relatively cost-effective compared with a number of other interventions. 40 A pragmatic trial evaluating the clinical and economic effectiveness of acupuncture for chronic low back pain demonstrated that acupuncture plus routine care was associated with marked clinical improvements and was relatively cost-effective. 41 Acupuncture was also found to improve quality of life and was cost-effective as a treatment for other pain conditions (dysmenorrheal, OA, and neck pain). 42, 43 Moreover, neuroscientists have applied brain imaging techniques, e.g., functional magnetic resonance imaging (fMRI) and positron emission tomography to explore the neural correlates of acupuncture as an antiemetic and an analgesic. Using fMRI, neuroscientists have identified specific brain regions related to PC-6 stimulation that further suggest that the antiemetic effects of acupuncture may be distinct from sham or placebo effects. 44, 45 Napadow et al. 46 demonstrated cortical amplification and altered primary somatosensory digit somatotopy in patients suffering from carpel tunnel syndrome that can be corrected or normalized by a series of acupuncture treatments. The results of this study demonstrate that acupuncture shows promise in inducing beneficial cortical plasticity manifested by more focused digital representations. After controlling for noncutaneous somatosensory and cognitive elements of acupuncture, a subsequent study further demonstrated that acupuncture treatment for carpel tunnel syndrome patients cannot be explained as merely a placebo effect. 47 Dhond et al. 48 found verum stimulations produced more extensive modulation of limbic and paralimbic regions than sham stimulations in healthy volunteers. Pariente et al. 49 explored brain processing during verum, covert sham and overt sham needling at acupoint LI-4 in pain patients using positron emission tomography. These investigators suggested that activity within the insular cortex may be www.anesthesia-analgesia.org aNesthesia & aNalgesia E PRO EditORial responsible for the specific effect of acupuncture, whereas modulation of the dorsolateral prefrontal cortex, rostral anterior cingulate cortex, and periaqueductal gray may be related to expectation. 49 Kong et al. 50 used both behavior assessment and fMRI to examine patient expectations and the physiological effect of acupuncture in a group of healthy volunteers. They found that conditioning positive expectation can amplify acupuncture analgesia as detected by subjective pain sensory rating changes and objective fMRI signal changes in response to calibrated noxious stimuli. In addition, while both verum and sham acupuncture can have analgesic effects, only verum acupuncture significantly inhibited the brain responses to calibrated pain stimuli. 50 The researchers indicated that acupuncture stimulation (a peripheral to central modulation) may inhibit incoming noxious stimuli, while a top-down modulation, expectancy (placebo/sham) may work through the emotional circuit. 42 Furthermore, Harris et al. 51 found that while both verum and sham acupuncture produced similar levels of pain relief in fibromyalgia patients, the brain pathways of the 2 effects were quite different. The data were consistent with sham acupuncture evoking an increased release of endogenous opioids (consistent with mechanisms operative in placebos), whereas verum acupuncture increased receptor affinity and/or number. 51 In aggregate, these neuroimaging studies provide strong evidence that verum and sham acupuncture stimulations have very different neural correlates, although they both can engender analgesic effects.
In conclusion, clinical trials support the efficacy of acupuncture in reducing PONV and postoperative pain; however, evidence supporting acupuncture as a treatment for chronic pain conditions is mixed. It should be noted that acupuncture trials in chronic pain have concluded that acupuncture treatment is often superior to standard of care or wait list controls and that acupuncture has minimal side effects and is cost effective. [37] [38] [39] [40] [41] [42] [43] Brain imaging studies have demonstrated that there are different neural correlates between verum and sham acupuncture stimulation. [44] [45] [46] [47] [48] [49] [50] [51] Additionally, all clinical trials and many research studies have assumed that the acupuncture effect is equal to the "needle" effect, failing to recognize that factors in addition to specific effects of needling are also important contributors to the therapeutic effect of acupuncture in the setting of chronic pain.
Last, acupuncture is an ancient medical intervention first developed in an era when there were no laboratory tests, technology, or science of anatomy. The reason that the practice of acupuncture has survived for thousands of years is because it has evolved over time, with changes ranging from the number of acupuncture points to the practice techniques. Instead of criticizing this ancient art with arguments culled from modern medicine and science, physicians and scientists should try to integrate current knowledge into this ancient, yet ever-evolving practice so it may be used to treat conditions for which pharmaceutical interventions are ineffective and/or potentially dangerous. 35, 36 Over the last decade, there has been a growing green movement and eco-sustainability trend as well as an increased awareness that the same medication may not be effective in treating every patient with the same biomedical diagnosis. This "new age-integrative medicine "52-55 in Western culture promotes a patient-oriented medical practice that complements the ancient Chinese theory behind acupuncture practice. Overall, acupuncture practice should not be seen as a placebo intervention or merely a needle therapy, but a medical option that not only treats disorders but also fosters a greater awareness of how harmonic interactions between self, family, work, and environment play a role in promoting health and restoring order. E
